We used functional magnetic resonance imaging in 18 normal volunteers to determine whether there is separate representation of syntactic, semantic, and verbal working memory processing in the left inferior frontal gyrus (GFi). We compared a sentence comprehension task with a shortterm memory maintenance task to identify syntactic and semantic processing regions. To investigate the effects of syntactic and verbal working memory load while minimizing the differences in semantic processes, we used comprehension tasks with garden-path (GP) sentences, which require re-parsing, and non-garden-path (NGP) sentences. Compared with the short-term memory task, sentence comprehension activated the left GFi, including Brodmann areas (BAs) 44, 45, and 47, and the left superior temporal gyrus. In GP versus NGP sentences, there was greater activity in the left BAs 44, 45, and 46 extending to the left anterior insula, the pre-supplementary motor area, and the right cerebellum. In the left GFi, verbal working memory activity was located more dorsally (BA 44/45), semantic processing was located more ventrally (BA 47), and syntactic processing was located in between (BA 45). These findings indicate a close relationship between semantic and syntactic processes, and suggest that BA 45 might link verbal working memory and semantic processing via syntactic unification processes. #
Introduction
Sentence comprehension requires individuals to combine information from a sequence of words and phrases in order to compute their syntactic and thematic relationships (that is, ''who did what to whom''), and then to use world knowledge to construct the meaning of the sentence (Just et al., 1996) . Syntactic processing refers to the mental processes that are involved in applying grammatical rules to analyze the meaning of a sentence (Hashimoto and Sakai, 2002) . Several previous imaging studies have identified cortical regions that are selectively involved in syntactic processing in the left inferior frontal gyrus (GFi; Dapretto and Bookheimer, 1999; Embick et al., 2000) , the left dorsal prefrontal cortex (DPFC), and the left dorsolateral prefrontal cortex (DLPFC; Kang et al., 1999; Indefrey et al., 2001; Newman et al., 2001) .
Syntactic processing might be carried out by part of the verbal working memory system (Just and Carpenter, 1992; Dick et al., 2001 ). This brain system provides the temporal storage and the active manipulation of verbal information that are necessary for language comprehension and other cognitive tasks (Baddeley, 1992 
